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PROBLEM TO BE SOLVED: To control a motor appropriately by 
operating the electric angle of a motor based on the behavior of 
current detected by a current detecting means thereby detecting the 
electric angle accurately even when a high torque output is required. 
SOUJTONTA motor controller 10 comprises a CPU 120 wh.ch detects 
current initial values lγ0, lδ0 in the directions of 
γ-axis and δ-axis when a torque ^ m ^t ^^lo 
than a specified torque value and applies a -ΔV&delta voltage to 
the δ-axis and then detects current values I&ga mma; \ • 1&del ^^ 
upon elapsing a sampling time. Subsequently, a & Delta;Vδ voltage 
is applied in the δ-axis direction and current values I&gamma.Z, 
Iδ2 are detected upon elapsing a sampling time. Current 
variations ΔIγ. ΔIδ are then calculated using 
the detected current values in order to determine a section where an 
error angle Δθ exists. The error angle Δθis 
calculated based on the section and an estimated electric angle is 
corrected. According to the method, the electric angle can be 
detected accurately even when a high torque is commanded and the 
motor can be controlled appropriately. 




LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
r gistration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
r j ction] 

[Date of extinction of right] 



13.10.1998 



3168967 
16.03.2001 



Copyright (C); 1998.2000 Japan Patent Office 



1 / 1 



01/11/20 14:38 



09) h#b#!w (jp) 02) & m 45 ^ ^ (a) iumnmm^msn 

150983 

(43)&BHB ¥JS11*F(1999)6£2B 



(so inter aftgyta-^ F I 

H 0 2 P 6/18 H 0 2 P 6/02 3 7 1 S 



mmtX # t»3ft«©8;io FD (^21H) 



(21)flJ«## 


»WF9- 337966 


(7DBHHA 


000003207 










(22)ffl£B 


¥jS£94p(1997)llfl20B 












lilBB 386 


(31)«$fc***#*t 


»S¥9 - 268096 






(32)ft$fcB 


¥9 (1997) 9 £12B 






(33)«jfeifi±gga 


B* (JP) 




/IIJS *H 






















(74)^i!A 





(54) [&«©£**] «^lttffi«fi*3«fc^^> MtXfc^-^flflSB 



(57) [Btt] 

[US] fi«a<El^t h^S*tt*»Ji5<«t«4:x HI 
.*-^OIilE«l*ji»)K*A J *^«5* 

EPSOU K«E£fSCTd*k q«Bt«E*iam81E©JtK: 

* US fc q »C * WiD b q M£ «fch. « ttSE 
k ttftft k © m t tt l » l ©*ffS§l<** s ;fc -5 c: 4: t S 

•MMKfcg^T c oy— ^/i/*#JH"T 4 c k fc J: 5 « 

ftfc itstm-r 4 c k # flitts k ft s . 



130 



#55 



10$ 107 106 

/ 1 1 ; j_> 



112 



1T2 

1 



1 APC | | ADC| | ADC| 



CPU 



Id* 



ROM 



1 

S 



ft I T 



1 EC 



/ 



(2) 



immm 1 ] zmtzmzmmizmLtzmzmmmizg. 
b s mm- 1 7 j<^5 tc <t s t ©tis^/a tc i t> ®te 

-? £ EM) <£ £ -a- £> |b) $ -& - * tc o v ^ t , 
Suf3[H]te?©@fc4-<C,>£3t Sui3*^5ic«t SSSI^tc 

(3 *5 V> T tu 12 d |Sj C HHlft tc jfi£ 1" 5 * ft T- tb -5 q 

w*isii*s*-r5«sifts*m-r4«fiiA«tB.««Tf* 

BU§3dW;£|SjfciK|iL££bSditt««ft> *J«tVHafBq« 
#|Sjtcra#££b£qffl«^©*;fl-?fttCO^-£\ h513 

Kt*tiU£ftfc«*©*i&fca6--5^T, iiuf3-t-*©ta^ 

So 

»JR«l©«ftft»ttJ««T?*oT* 
S6*NiI£ J;.V«EEffiliD«flHI©'J>fc < 4: iiu§3 h 

8ul3BMra«£E»J»-?H!fck 

s3Eq«*iqic»i©m«aBiiBs m«©«©«E*fi« 

bTEPADbfc^ 

Rq«*lSfc»2o»fSl«IHIs R>T:£©IE©«;E£Mb 
T fWD-f £ $ 6 S&fttfctH^go 

-p * 0 e $ -a- s is] m -e — * tc -z> \ > -t , 

miB3(l]te?©[l]efp<C>^3i t) Buf3*^MSt <fc SSB^tc 
e^^rsiT-feSdM^iPi, ££Wiul3@te^©@teBi*i 
fc*V^85l3d«i*|Rlt«SlB9fcatSE-rs*lRltfe5q 
W*|qI*3t«1-4*aA*^ «£b£SJ«.fti:H©*Sl 
ft t ©RS & ^ b T tftfflt 5 SSfttfctilSST- fe o T , 

Hui3^-^* s m^-r-^t Yfrf-ctb* vfrtm^m&pft 

Wl^fSj'cEpjD^ftsmElcttU ffiSJWIHK 3rS©tftfcB 

ffl mBE £ fis b t 9 m t s urn * n o mmmum^m. 

BU53qW^|pJ{CJK|^S:*feb5qlSaSKtoV>T, hUI3^ 
Uiffl«£Et:*6tT^t4*»tau83KMi:©B8«*s 89 



**|pg¥ 11-15 0 9 8 3 

i3 h ;u * ji^fji t jgs b t ^ © ibis 5 bb« 3ms t , 

Rfcffi S ft & ««©*» C fir-J t * saiBBI*-?® C 13 
Bug3^&- ^ ©m^ft 6 *Jf-T S S^ft ss^s t * n ^. 

[»*«6] »««5g3«©«Slfttftai«ll-??ifeo 
SuE^tBfflSE «IE©SJET- S SS.ft^!±S^g. 
t4liS»*4:*^a5t J;sai|jifc©fflS^fflC J; t) 

ate? mm $ * § pd m * - ^ c o v > t , 

«H3Hte : ?©BHE(*nC»*a0ll!ll3*^.«5K«t4aS*fc 
r&d^lSJTfeSdW^ifij, *3i^mj|3[Hlte^©[i]effll*l 
JC * V \ T BU 13 d tt^lSj tC tft W C iSS f 5 * [SIT* & 5 q 

ia^[sj £^«-r s s^ft fetftta-r * a»,ft^ai*?s-c- <& 

UT)W83q«l*rRifcSl*D*n*«EEfcJ*b, m«»BIHx 
WS©ft©«EES««bTB3D0-r4*!l»*ffV\ 

"^|Sjt-:^$r^b«.qttSMffl-en-?'-h.tc---)OTv Su§3 

a © $ ti tz «e tc b t £ b s mm * & m b , 

»tfta^i^fc*iE©a!^»t:at■3^^T, buI3-b-^©S» 

ft^jg^-rss^t^tts^ffio 

bS^fc-tc^5tc±s^i:©*IS^ffltcJ;t)[lte 

Bug3Hte-f-©Hlte4'/ii»S:3l ?) tuffi^SSStc i5^#tc 
r&-5^|SjT-feSdt4^[Sj, -fe,tt>-m)l3[l]te?©lHlte@F*3 
lC-feV^TBuEdltt^|pJtCS^a<JtcHSE-r5^riSJT-feSq 
W^[Sj<fe«a-r?.S^ft^, {St»«bfc«afti:*© 
S^,ft i: ©RM -» b T tfcJU -T 5 Sft^^ffi^ffiT- <fc o 

£tt W± T* fe 3 tc be h ^ J&^fiS tc J*; b T iu 13 q W 

sff^msbtsiiD-rs^jfflisfTV^ 

BuEqtt^lSjtC^^^bSqtt-l^to^-C, buI3^ 

miEtftUiffl mm tc US bT buI3 q fflSSS tc £ b 5 i: Su 
i3^S i: ©-^»83«-* nfe W« *#JHr * c t tc J; »3 , 

g3-t-^©S^ft^^TSS^ft^Hi^^. 

b S 8S# i: 7j<^58i5 tc «t 4 ^ £ ©fflSffffl tc «t !} 
?$:lHlte$-a-5[B]W ; e-^5:> miH3[Hlte^©(a]te4"C'* 
at)Hui377c^5tc < fc5^tCf&-5^[SJT-fe5dlft^ 
[Sj, *i^mil3lH)te-?©lHl®arttc*>^Tfjg3dlra^[S| 



(3) 
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•OMISSUS U K»«*nfc«^fc36^v^T««* 
nsdtti^is)43ctvqtt)^iaitc 

itulBSff Win*® K «t 5 BUl3 q |Sj C EPiD s n s miE 
fc»U j^HNI, ^Oft©«E4fi#bT6PiD-r5 

Biil3dWi*|qlC«ffft^t*d«i««E, ^ct^milBqf* 

IE? * me * * £ HUH ^ - * £ > 
Hiil3EWE?©lHl<Et"C»*ji 5 Hul3*A»5t i 
j&-5^lpJT-feSdlttS-|Rl, £,fctRtulBII]!|E^©[I]fc®l*] 
C i3 V > T ml IB d 14 15 IrI K m ^ t it £ "f 5 # (SI T- 3 q 

m£Lft£<Dwm*-fr\sX&mL, mtzmmzm-rtztbiz 

dtt^[Sjj3«tr>-q|fi^lSl^BiJlB h;i/^ffi^fiStJ5& b 

& sje * Epin t & m,K mmm t . 

SUIB b Jl> * £ ft b T mi IB q tt^ (SJ £ EP JQ & ft S « 

EEfc*fU m^JBKix ffi5£©tfctBfflSEE£SSbTEPiO 

Bui3qts;£isj£&^££b£qittmM£^-t\ mi§3& 
IB b jv z m^m c & t t ^ ibis -r s t * 

SulBqW«^to^Ts HtiIB^ttlMSm{-ffiC.T5feUS 
R«a**ifc««E©a|S»traSr3v^-r, mjlBIBM^tlB 

iuiB^e-^ ©s^ s «*tftMff¥& t , 

[0 0 0 1 ] 



1-5i£«fcB8U f¥b<ti|igW*-*©Mtel*<§A s 8£lt 
£. 

[0 0 0 2] 

# £ * A«5 C J: S MR £ ©*g SflUB fc «fc B EHfr? ft H 
Bu Hl!!E?©ffiS> IP%«»ftfc*Sl:T««SUC»-r^ffl 

[0 0 0 3] 0d*.tt* EI»I*-*5MBUtl$*fcttffilS*£ 

^S^^bTfiSmiHg§*©^ffitaA s ^bb, #sa© 
-Y >y^*>*a s ^b1-S£k£#Jfflb&fc©-t-fc£. 
[0 0 0 4] 7*^5^©Hffll^l$- ; e-*£W;:i:oT 

s&Bji-ri,. c©HJt8^-^(±ia4K:^i-a») % u, v, 

T7X^5©N«HPJ)<feIE>5fSji: LT1 < d 

m.-t2>£^—$><D h;i/^^^t3^i2-rs©{iq|fi^|Sj© 
^i:^4» Sfe, S^ttUffla^r;uSS<«i:dtt 
i:©E]i5^0i:>5:i.o d«i#|qlfc?K*£*fcDS <t 

tU I3)b< qfft/?|Sj{COVNT©^ >^^>^&Lq 

k1-«. ^©iBl^^-^&SiJW-r^SiJfflSgti, 

ft«]i±Il]te^©{4g^£JEfit^C^aT-§TV^^V^fe«), @ 

m<Dm.%ftd£t l zmmAd*&bT^z>o i4t-it 

ffll^B* s ^bT^SIft$r^ mJlBdiffik qttC^b, y 
6M£ bT^bTO-So 
[0 0 0 5] d©tt^T-, mS,^l$:^tB-rSfctol3^- 
^$ijew^g{±> r*4*(Sj(cSffi^EfiiDbv ^©iSS^. r 

^(Sj^ivd^isjtc^smgsstftdj-rso {gt^e-^ 
ummmiifim^. b t v > r w a 5 d n £ -a b t o s 
ttt, <y*ra©«»Ett«m$n3S:vM±rTfft*. b*> 

b, t^l:MiAe54btv^I^i:i^ (Jlfi^rSj 
©Sifit* 5 ^tti^n2>. A<9©^5?lc£;bTrW 
75r|qJ©««iE43«tV<5M^i6jfflS«EAS^b-r5. fit^T, 

cne.©t^aimMfca^v>-c^A0 zm»-t £# 

[0 0 0 6] 

iftwtm&:^±o£-rz>mm] ±ittm±. mm*- 
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oTfc, ^ffffia-r^S Ml/***— *©£tefcJ& 
bT^*Sffi^©h;i/*Jil±{::;*i*< U^<t ±xE 

[0007] rhtwu m^-r^t h;^tJtu + 

cfttt*— *©*S»fb#J:U c m*©ii;*:i:^5 

[0 0 0 8] #«Ett±BfflUH*»ft-rs&»fc&* 
fix |3lffi*-**s#±B#^fcttf£[lIteT-atebTl^fS 
K Ml/* ft * 

©*ausft***a«ftfflu ^-^sawicsHtw-rsft 
* - h * i « i: -r a o 

[0 0 0 9] 

*»ib©* i ©sMAtftmsBtt> &mxm*&m 

i->Tx huSBIHIE^ ©HHE^'frfta D iiuiB77<*J£5£ J; £ 
Matted #ftT-3o 3 dfi^inK ^iVBufBllte^©!] 
te® F*3 £ 43 1 > T iuK d IfcS |S| C S^,W K jg 2? 1" § * IrF T* 

u mfemm. ffi5£©ft©wEESfi«bT3>io-*--sfw» 

^©^ti^enJcov^T, BU§3*fti*tifcSflE(-)!6bT^ 

[ooio] *&w<Dm i ©sm£itfctb73i£(±x 

c t iz «k o e&mmz £ b s «ji t frxm 
5£ <t s^i:©tas^ffl{c «fc *> ®m?*®mz-ezm 
m*—$ coi%t, iiafBia*r?©iHi<Ei»'t»*» 5 h5§b* 

^«5CJ:Sa*C»-5*|qnf»-6d«i»|Rl, *5«fctFlu 
IB(H]te^©[Hlteffi rt C 43 ^ T mi IB d W^IrI Jc «M,b<J K ifi 

•st^m^attfcoT, su8B*-*#m2;-r^# wi/ 

*T-;&£ h;i*Jg^fBtJ*;bTHuiBqfft^|aIKfflAD$n 
S«EEfc#U ffiSJWIH* dT/£©A©«<E£»3:bTep 
AId= AVr • t • cosA 
A I q = — AV y • t • sinA 
[0 0 16] ±I3AI d, Alq^taMffiS 



8t, tJiVHUgBqltt^lRltriKl^^^bSqliSSit©^*! 
SfttHb Rtftdl£*ifc*8E©aM&lcS-3^Ts rniHB* 

-*©««&*»*•*-* cosset*-*. 

[0 0 1 1] f£*©«^tfta#85fc:fe^Tt±* *-* 
^tE^-f^ Wl/*T*fc£ h ;i/ **&<&«£ J&bTd 

©«£E£«*b-CHlJnbTV>fc©fc*tb, ±i£©@*.£i 
tfttB^S* «t tft tH* iS (3 43 1 > T its q tt^ FrJ t 

^©^©SJEftfiigbTfMDTS^tlSS-f £>» i© 

Wl" Sit 

[0 0 12] &43v *B8«B«fc*v^Tfi«-r*i:ttx - 

l*J:!)*j£^*l*fcfl§^-t:*S!K »l©«EEttfciB2© 
SBEfiS*iDitfcS£E*ffliD-rStl>d^i*-r-ffll'>Tl> 
•So t^oTs qtfi^|p]tF^©fl©SK*«fi:bTEP*D 

[0 0 13] ±I3$BI«* s fc£ft£fc#>Kyu «e* 

©ss,^m^c«toTttiSb;i/** s s*^fifcKF^ 

T, ±IBiie* s JilT(C7B1-^t$ 1 .S^i:*B^^*t b 

M^tliffl©SflEAVr *m^bT5l*Dl-?.o H 4 tCm 
Ufcrtt*»6d«|fc|g|Bl-4*|qIs BP*»ll]fe^©lH)te1- 
S^|S|*iEi: bT^^M^bTiiShffi^-rfi 
fcfx ±IBAVr t-J^bTdW43«fcU c qf4^93iD^fl-?.S 
EAVd, AVqtt, ^tl^flifciC (1) X-mZtlZ, 
AVd= AVr ■ cosA9 
AVq = -AVr • s i nAt? • • • ( 1 ) 

[0 0 15] ftoTx cne»©«JEVd, VqtCj&bT 
dtfi, qli^lqltzmflSSSEAI d, AlqJi, dlfi^ 
|q|*J«tVqtt*[Rl©'f >^**>^*Ld, LqtU 
«£EWJn«©«a«flHI*ti:mtf, ^fi^ti^S 

(2) T-«^ixS. 
e/Ld 

t9/Lq • • • (2) 

g#JSU£bT^5r*tfu <5tt^iRi©««E«Ai a I 



(5) 
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Ztl*tl#.£ (3) *S«fcV (4) 
^ftiS. LTrffi^lsi^SJEAVr^MD^nfc 

AIr=AId • cosA9-AI 
=AVy • t (A+AI • c 
AI c5=AI d • s inA0-AI 
= AV y • t • A I • s i n 

<SU 

A = (1/Ld+l/Lq) /2 
AI = (1/Ld-l/Lq) /2 
T-feS. H3;fe.fcVia4TSV*\ V>fc«>.&g&ffigl 

©^-*T-tet, -Y >y£*>*fcfctLd<Lq&ag8fll 
AI>0J:S5. 
[0 0 1 7] ±5$ (3) , (4) rl> dWl^lRJ 

©SMffiA I r v A I 5 (is ttat£©SU£ftA 6» izm b 

■To E8m A I r a=ai r-AVr • t • 

ACtO, AI r M-,fc<fi£^UTV>£. A6># 

AIr=AVr • t (A+AI • c 
A I d=AVr • t • A I • s i n 

o*»KSC(5K (6) *m^XAe-7r/4%#: 

3©T-2d£o IE©K3MiAe (H 4 K:}3{+5 yffl 

[0018] W±©*acTf tt, -Y >^ * fc L d < 
Lqfc*H«#*»K AI >0T-&3C£:#iiu£ti:&o 
tl^. {g£Ld = LqT?fc*X«, AI = 0i:^2.fe 
», ±SC (3) , (4)*^i»!)x AIyA*i 
t>*A I d tt A 0 6 -T-^ffi £ £ -S - i: t & t> , 

DAKOtftotS^tli, K8tCj3V^TAI r Ai> 

«t va i <5 ott^-tn-eiiiEflifift-r * c t izt* % t 

to, AlrA+AItf, AI r A-AI d©IE£fcg-3 

i > o<D®-st.mbmm*8kiz*. *)Km^mm-rtn£, 
m^ixxhtoo tot, *ji&nfc*ft^*9 os» 
[0019] *-*fcB#sn* wi^aHftuarafc 

tts -Y >^*>*£oUTLd<Lq&Sgl&#«;fe 
ftTV>Sfc©, IMffcA^fc. L*>U 

JSh^#!!*$n5il6ttt, -Y tcou 
TLdgLq«:5ttitf4Wf5„ ClOjSltO^TBI 1 

2^^^T^-rs. hi 2 at, *-*©hs?coh 
— * o*^«5 lasi^i «Mtt: ifcft a « jttt J; s « 



»^t*Jt*rltt> dW#rS]©«ift&{b©1i?£H7tc 

q • s i nA6> 
os2A6) • • • (3) 
q • cosAff 
2A<9 ... (4) 

Jfc«W'h3V>»^fcB\ A6 = tan (2A6>) /2& 

(3) , (4) i !?A<9£#«>&.ri: fib, 
A 0 ^«HT**-r * jBBtffe 4it*&, A 6 
&08fcjjv$-l 6©ES5£:0-g!lL, Air A+AI (5, 
A I r a-a I d©!E©£jfobTA0;&M,^;h.©E£-£ 
gLTV»5***iJBrbfc±-e, RE#fcjfatTA0©£ 

C«LT^4fc«KrS*iS»frfc:fciu £& (3) , 

(4) ©A0?£Ae-7r/4 i:B&b&&5£ (5) , 
(6) 

o s 2 (A0-7T/4) ) • • • (5) 

2 (Afl-ff/4) • • • (6) 

-«©{t£i:5fc#>, 01 2tt*MSlicftEft£«3iE£.]:3 
am?Ba^©^S & « b T v > 3 i: % £ 3 Z. 1 1> X * 5 . 
HI 2fc*JWTd|filZ^-r5ffli^Cd, 

>^^>^Ld, Lqttl^-TSo 

[o o 2 o] am^iStt, Hi2©a*C(ic^ta 

t), *ffi*&©*#H#Jt«tt'J*£^««T?ttv tft&tt 
SH^l/TOStf (ffijMA) , fcSflmjLtfc&Sfc, V 

-*fcB#£ft-5 WU^fftV^^ttSit^©^^ 
t>, 012®jSal, a 2^^-r.tafCdlfi, qtt©-T 

B) KA4. HI 2©j&bfcfc, &ift©lg$&ft*ftCd h 

<fcsfc (jac) , hi 2^e>^-*s 

at), iPa-Y >^^^>^©S{*tti2[eb, Lq<Ldh 

[0 0 2 1 ] ^©SM^ttdi^ffifi, h;u^BsRfitt 
W b«1Sfifi fc+fl-sfc»©& 5 * s ffiffl -5 £ ^ 

H:5ttttiBL.fc»&«« (HI 2©«J*£A) Kfescfc 
* J HU*IT-fe»3, -Y >^*>^tt-««*i:44»Oi:S 

« jelft tfttlB Tf S & < ft 4 *ft t » L T < ©fi H 
*««W#©*»A>S§S*tJ:»)s ±15 



(6) 
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^izMf&f&mmm&s. b> dw^ft^j^-qtE^raj©^ 

[0 0 2 2] *frSSH^S^ #2SBj§T-&SfUit$ 
tBl^tditt^(nIf{±«;<, q«l^|n]t, bd^m^Cfl 
©SEEftM^bTEPflD-r-So o£9s q WJrjjQx. 5>tLS 

©ifgJilv H 1 2£^1-ffi^A£33^T«gitfttfc{iiT-£3 
<t -5 tCfe t) . -i $ >7tOV^t Ld<Lq&£|Il 

AIr=AV(5 • t • AI • sin 
. A I 6 = AV<5 • t • A I • (A- 

ffiU 

A = (1/Ld+ 1/Lq) /2 
A I = (1/Ld-l/Lq) /2 

r-fes. tieoTs s»fiAi7s a i d^tfta^nn^ 

[0 0 2 4] J^±T^ bfc«$tfctfttB««fc#M'4« 
fWiS*#«fctt, dWimiSt©^t&i:qiWSM©Pl!ji: 

*-*©SM*iftSSff-r5ii*© 

[0 0 2 5] fiFiB«£WM*tBSs«fc#^T* BulBEP^S 
EESMJ^StiU mCMiPft«IIB h^^tt-fttt^^flUSL 

[0 0 2 6] 3fefcKreb*:*^tta*«Tft±x 
© h;i/^ft^tr3£BE-rSqffi^(S]{3^©SEftffliD-r-& 

*qtt#|q|£WEftgttDt'*&& tt&Atfk£b<f>t:&t* 
4 h^^Jfcttftft/MSfcftliiCfctfTf CCCO 

«1rtlC*HTtt, «£*a«rt bTiftBJ3bfc#i£fc: J: t) 

*tHI!SA* s ft*UTV>i)^ii¥7 - 1 7 7 7 8 8I3«© 

[0 0 2 7] tufBttEia&D&HB^&tiU Stress 
UTWAo1-saECDJ^*f<e*5«tV«BESiiD^H«3!){i»5: < 
tt.-*ft, iu«3h;i'*te^tt©*'>fcfcfcfci|iH«'J> 

© Htt c & sm^ofit i: -r s #® 1 1 s z. t #m * l 

[0 0 2 8] M h;u^^C*v^T«»ftftttttlort6t:f 

(Hi 2©«ttA) tfentsiv^. mi 2*»e»we>*» & 



**i-^£fl©«EE«B«jMSsi 

b T Hifctt & 5 v ^ til? ffi K) £ to ft « i V \ 
[0 0 2 3] qlfi^SBEftEpin Ut^ffll^©^ 

£Ae©#&fco^T©#*ii4&a>-r3*«, *©*5tt 

&©3it>T-£>a. qWC5lin-rsm^©ft©S£E©i^f 
fSftAVtf i;tiia> dMfc*EEftBWiDbfc»*fco^ 
TJfctKIBbfca; (3) (4) Cffl^-i-*3C4:bT, #: 
(7) , (8) 

2A(9 • • • (7) 

cos 2A0) • • • (8) 

jPfi^SftT^SW^fctt** <U jftbCfflS-J-S Wl/ 
*#gjR3ftT^*»-&Ctt/h£ <&*. SEEffiioBSM 
to^Tt[5)1t©Cli:* s ^x.4 0 ±Jfi©«Stft«a*« 

ctftau ^-fizm&ztiz hjvtm^mv'hz 
■stoftx, suiBfiabTSiinf SSBE©i^*ffB43«to t 
«£E9JiD«fHOil>«t< i:4»-*ft/hS < -$"£> i fc* s T- §■ 
sfcto, qW-^©S£E3>*Dt<t?> h;i^£ifrftj&g«/h 

a«in-rs «£©«**«#* b;i/*«^«©«';>fc:j5SbT 
fi»wfc*ii>"*-s *>©©»&&■*% tibmffjfcm'p-t % t> 

© J f'ISPfB<3^;^lS^■rS^)©T•$)-^T4)J:V^ 0 EPflD 
■f S *EE©tt*ffl«3 «fc V WEBttDlSIHI©-*©* ft »0> 
"T.S&ffltbTfciUU ^ftjffi'J>-T5 4)©i: LT* 

[0029] -i5s ttomttmmMxzii^Xs suta 
iBq«i*iRitJS i ©m^jamis ms©«©sff ftme b 

TEPflDbfcgL ^qW^lRlt^2©m^M> BfS©iE 
©mmftSgbTSJJn-f S^JISil-f 3 3 fc&S* bV^„ 
[0 0 3 0] ^^smM^^HiSgtt, qtt(Cft©Sffi 
ftaSbTEP*Dbfe^ IE©SfiEftfiSbTEf!AD-r4. 
C©iSmv ft©«EftS*bTS«IObfclS*x «'J>bfe 
q$fc#iR]©smftv 5*h;i/^t:j6tfcflf«o««Efia* 

;i/^SE»©«»ft«iit.4c:i:* I Tf**. qlfcfrlSjfcfiB 
-r5SE©*a»fi*5J;u : ±lB^2©R»r^WPa(i, 
a*ft**bT*«>ixtf J:<> t^l*ltiofe«)i:if 

$nsA©m£E©«6*rflt*sj:v^i©m^Si:^rb 

[0 0 3 1 ] *^W©^ 2 ©S^JH&fcBgBHu 
«t S«lfi4:©fflS^ffl t «t !3 USE^ftlHlte^-B- S EMU* 

**Bi"e**aii3Sriqift3e«-r*«*tAft, (Rta^b 



(7) 



^IBJP 1 1 - 1 5 0 9 8 3 



tz m§u% t no m.%te t omg £ b x t & m^ft 

mzmgtom&z. mtzbfrtm^mizj&tx^m?, 

[0032] ^mmm 2 (Dm^M^&^mit, 
m*mmzm^tzmzmmmz!£t%ffi.ft±*xw5i<z 
«t i. t ©*§ mm t «t s ewe? * die $ * s [hjub * 

— *tc-ov>t\ B5iBElte^ : 0|nHEcfiiC,»S51»)Sul3*^ 
5tJ;5»ISiCi&-5^fin?»*dltt*lSl» 43 J: tf StFEll 

tfta#«refco-r\ mifB^-^* s tti^-r^s h;ui?x-& 
% h)v*n<?imifimmm.iz±X'tbzm-eiizmb)i>?m<$ 

«8B^ m«©«mffl«£E**»bT9JHDi-6«y»ftfT 

V\ iiiif3qltt#fafc«#S£fc*qM«*fcO^T. HU 
[0 0 3 3] A»*5«ftA«ffiSs**J:V««A»ia* 

mumm iz&zzt &mz wtw b t . ^h^b^#{± ^ 
©^i&^^*bfc. ;ofes, mmmim.&ifiB%x^ 

S»^fcttqtt*afc««fc®»iii:©IHfctt, 018 

<J2=V" (dl" 2+ql" 2 + 2d 

[0 0 3 7] ±5S (9) (10) Jtt«t«^ 

Aet*jE<Dmx&zm&iz&*(DWMnizifobx, % 

(10) T-g^tlS^ h;i/0 2©##, ^ h;M 1 

b3*i©&j l ii#£bT^.5tt<g (Hi 2©s«B) c* 
^x, mizm£ftizfctxmm$sm&ii5<*z>z:tzm 



lz-m&7jk-? «fc r> \z hfrtm^mzfo i;tq«Jifiit:S 
i&WKjat^Sixfc. si 8{±«SWitS^©^M, *fc 

TqiatcMnsm^fiSi 1 , i 2 • • • r^t^b^s 
•ess. ii, i2, • • • ©jute hfr*m*m&tt 

<t<z2>Zt%Mtikl,X^Z>o 

[0 0 3 4] ±B3» 2 ®tt*lfttfctti9EB£ J:WMWi* 
tii^&fcfcx A>*«>^imtS^5VAT5Et^nfe4»©T-fe5. 

AttHl 8t^bfcJ;d«tql4««EJ:*ft,A©Klli:© 

t^oTv q*&#|tUCS«bfc«£Elc:jS&&TSfc*l5 

m&&m-tzz.tiz£.y), mmm*fti,xmn.M*miii 

tS^t^TlS. &*>x 01 8lC^bfcH«tt, 5^- 
7M&tttR9.+ % &© i: UT *> «fc^ U i6&Hgt©Jfc 
T-iBtl-r £ &© i: bT t> <tv>„ 

[0 0 3 5] ±Sfbfc«fc5C «JMMtl3afc#iBST^ 
4»^fcttq««»fc«^®^fc©IHIfc:-*«JfcH 

#©JgB£<fc5fc©i:*;?.S>ft5. 01 9ic«ftAKtB 

1§r> qttC«E*Bl*D-i-n«x BH9fc*f«tJs q» 
^|rI{C^^ h;u q 1 iP^^S^^b, ^hil/dl 

;i/0 l^^^SMW-Sr^bS. ^©fc^s 1^0 1©* 
ifcit (9) t-^ns. 

01=/ (dl"2 + ql"2) ••• (9) 
fib, ±§B r-j l^|fSfNtII?tt5. 
[0 0 3 6] Si^bfcS^t^M^ifeS^^ 
EPiD^ixfcSjEfCt t>0 1 9©<5tt^[Slt^^ b;i/<5 1 
*^>5:-5»ai^* s ^b?.o *2UK5fc J: 
dlT-^SiPf), 3©»^CttiS#eD-&jat: J: h 
2*^e.)&:?,a^^^b2.o SS$ti?.S^t<e(i±jiE 

;uq 1 b)V6 l ©^c^^(i^bv>„ ^nto^ 

h;u©^^^<&q i t-s-r^fflii-rtxKs a#0 2©^ 

*S (10) T-*£ft3. 

1 • q 1 • s i nA6) 

• • • (10) 

RfcbTV>£. 0 1 2©ffii^B(C^$n-i>iiit)x ^A^SIM 

ztz&m,m.ti i ffi.ti-p-t<t£Z>c z.<D&ott*ji-XK\z 

ioTBl 8t^-j-«tdK»H#it«&b"CqWi^riBi©« 

[0038] tan, ±m<Dn&ism&m\z&\.\x. m 



* 



(8) 1ftffl¥ 1 1 - 1 5 0 9 8 3 



zm&mmm&iEom&ttzz t&mz bv^ 
[o o 3 9] iecse ft M-f ?>*>©*: -rn«x 

[0 0 4 0] ±iEo«si«ttm«Kfe*jffl tfc, 

©®te4"&ftil 5 *983*^«5t: «t fci&-5 2f 1*07? 
feSdW^|pJ> £J:OTiii§3[lte?©[lteHrtK:fc^Tiiil 

*f s tats u-rfgw-f s * -=> 

fcAtfqMtffiRifc: Wi^Jt^ttCffc bfemiEftEpaQihS 
SffiWiQ#©fc> l933«E9Wn*afcJ;t)B9l3q«l*|q| 

dtt#|q|fc*ff*£&4dillimiKx ^.ttfrnjlBqW^tRl 

K«#i^£b6qitt«»©*ft-*;h.K:o^Ts game 

[0 0 4 1] *^BJ§©!g2©-t-*ftiJiPj££gfci: s 

«B5 (C «fc £> m& £ ©fflSf^ffl (C i S |5|£? ft ®te 2 * S 
EMS*-**, Sul3lHWE-?OlHEl"t'*aDBu8B*^a[ 
5{ci5flS|?-t:t&-5*[Rj'r-feSdtt*[pJ, 33«fctFiluI3@ 

© ute® k * ^ t sn 13 d (qi tc tc kse -r 

fcS^fc»©S^t©glMft:frbTtftajU SuS3S 
TSfl»*S*-**!l»8B7?*oT, mil3^-^* s itl^ 

wMfri&fr&mt. ta^^ssu mm&zixtzm^L 

Mlz£-3^Xfem2tlZ dffl^[S]*3«ty t qW^[pItBul3 

HUl3h;i/^ffi^(fit|Eb-CHU§3qWS"lRltffl*D$nSS 
EEfc*fU BrJtWHk Pif^oMffllE^illTWD 
I" 5 ©J® ft 5 G3;bD«EEfH»¥a! h , hS8B q «l# 1*0 fc « 
^^bSqitatoi,^, BiJg3&fctSffl«EEKt&bT 

JB&bT^«>l3trf 4E«*S fcx Bu§3qttS8ft£ov> 

tfttb^ai:* Rt*HisnfcmM©^ttta^^T, mib 



dtcttK Biii3^-^©m^^sisc-rss^sis 

SSr 1- 4 ®M£jH$t *® t ft flt * 5 - * 5 © i: "T 5 . 

[0042] cft&©*-*fw»SE«fcfc, $fetcitt^bfc 

*»«S<^t±i1-i>ci:* s T-&i)o £fc> 

5. d©*SS> ±IB*-*WWR«CJ:fttt, ^&-^© 

[0043] «t*5, ±&ufc«»ft**tt«B#.fcv«st 

Atftm^^ Etffc*— *ffl»SBM^ (f<t»«BtD— ^ 

*3*©H#!^— *©*&£-*\ v^frf&ST'^D — *t 
^D-*S©Sii7g8i£ s (p^gp©^^-^i:, *(Dft.m 

7 •> ^ D - ^ ft [51 $ -a- 5 « t- 5 o 
[0 0 4 4] 

imivmmvMm ( i ) use^j©^ 
wt, *^b^©^se©^^o^Ts ll^E^?!lftfflv^•rgi 

sgft^tr i o o«ws«j*ft^-r * 

H2(i^J®«*i:^oTV^Hffi|B]^- ; &-^4 0 
©«lBS«lfiKft^-rift^0 s a3fcfcc©H*8|5]»^-*4 
0©H«?3 0 iiE]!fe^5 0i:©g|«ft^-riSfflET-fe 

[0 0 4 5] ^"Ts la2ftfflV^T, 3ffl|5]»^-*4 0 
©^:^*«^g(30V^Tl5^B^^-5c ^©HffllHlWt-^4 0 

(±s @^3 0 t\Eim,?5 o tztib&i&Mtz'r—x 

^b5 4*si,s^^ixT*>!?> -e©tt«f-t>ti9:{te.nfeia 

«5«15 5ft, ^-^6 0(C|&{t?>nfcttlS6 1. 62t 

«t »3lElteeffi^c:l4^:bTv^?,o 
[0 0 4 6] loiter 5 o ti, 

S(fl:«t4ffl3f0^ffi7 l?feV^b7 4&d*4. 
K?5 7^«lLt^ H]teffl5 5ftEAb, «Jlbfc 

ts«[5ite?5 7ft<Sit»-r5. ^©m^^ft^»h-r 
s«ttn]te?5 7ti, ^©^stife^tsgji^jgs; 

?ZZtl,z£i), s^^n-s. 
[0 0 4 7] zo bTlalte^ 5 0 ft^fiK bfc&, Hte? 
5 0©^SI«^T, 3SSI7 l)feV^b7 4©cfP^(SS 
t> *^«5 5 1 *Ob5 4 ftW^lRJtCBoT&tt-f 



(9) 



4$IS¥ 1 1 - 1 5 0 9 8 3 



S. M*E5 16V>1/5 4I4, 0*5^5 0 ©^&#fpj 

ttfc&oTV^*. C©*Ai55 1, 5 2tt, UK? 5 
0 SIS? 3 0 C**«-I*fctt»-Ctt, IKttlUE? 5 7 
*J:VS«H*?2 0*Jl<«HIMdftJBja-i-S (12 3 

summed . 

[0 0 4 8] 3 0 fttta-r S4BRB£? 2 0 fct, 

ffittHis? 5 7 4:rat <«i*iatt«a»i««DawE*n-& 

fe<^i:T-M^tit*^ E3{3^-r«t-5tc, ft 12 
(ICDtM — * 2 2ftfii;t£o t 1 ^— ^ 2 2miZjfm^tl 
^nyh2 4tlt 1S?3 0£EUE5^ft$8££-£ 
53Y;i/3 2##[5]£ftT^3. ffi, tSttHS?20CD 
*Mta5fctiu B^ffl©*^ h 3 4 *ar>P;i/ hJLA'iStt 
^iaT^S* 5 , E3Tfc£[2jJ*ft«B8bTfc£. 
[0 0 4 9] 3 0 fcfc, «#©«ttBS? 20S:« 

if bSv^j?ffbfc#«t bT, • «M-*- 

Sitt- /foB5££ixS. Cl©#<iT-, 3>f;i<3 2Sf 
-f-7 2 2t:Sl5lbTi^3 0^tfe^ :hS 
6 0 fc«*fif W\ hJLtH^fflO^l/ h 3 4 

5 0£^6 0©«f6 1, 6 2K±5IHEeffitc« 

So 

[0 0 5 0] 3 0©3-f .H/3 2fclHHB#MHfe£ 

3 ^ i3i:^tJ:oc, mm-t 

•6g&ffi*iVSttlHHB?5 7, ^#B£?2 0ftR<fi£ 
KMq**J&j«$ft*. ft, ±SEbfc*^«5 5 1 £ «fc t> 
^J$£ftSM*#(e]i!S?5 Oft, fCMt*^!^ 
Tg^ftt;:fi<ittftdi4hnftf, ®te?5 0©®teHrt 
K:*5V^THul3dWfc«Stf<)fci«SE-r*«i*q«ii:i»*. 
o£ !?> d|ft*3«k^q«{illte?5 0©g]tetc^v>[5]te 

-rswiT-i&s,, **ss^jT-{i, liters otfttftsnfe 

*$UB5 5 2 jb'«tr55 4{±^S*sseii:*;oTV^C 

B3C^-rat)x *fir*Wtl±d«ii:4 
fafcfcStt#qttfcfc.&. ^4£#glliHi0!l©H*@|a]83^ 

4 o©tg«nig§£/P-r. H4t:^-ra!}, h*bb#3 
^e— ^4 0ttu, v, w<D=ffi?j jvt. ®m96$>>b® 

s. dmizz<Dmffi®mz#^x&z.m.E<DviMmz]E 

:£fq]i:bT«<«ii:bT3t;*ft, q*iu«:d*fl£*f b&fa 

ffl ^ >f )V ft X < 14 1 d M t ©HUE^ 6 t & 3 o 
[0 0 5 1] SltCffioTt-^lSll 0© 

(U, V, Wffl) ©t-^ta&fflitSMfflECU 
10 0, HtBHJW*-* 4 0©U*|giStAu, Vffl««E 



Av, WtB«MAwft^tB-Ti>«^-t>l7- 1 0 2, 10 

3, i o 4, *Mj2nfc*s£©i£JHi£y^xfti&£-ra 
io7, i o 8, t&mbfcmjsefift^ 

&§§(ADC) 112, 113, 1 1 4;6><i>«fi££nT 
[0 0 5 2] fgOT/SE CU 1 0 OcDfigPlcfct, la^-TS 

i-5t, &mmmmn&fo^<< *v7v±y-y- (cp 

U) 12 0, IOCPU 1 2 0#f?o5!UI-S><i?g£7 ; - 
*S¥»E«UtROM12 2, JMItj&KJS:? 1 -** 
S-»l^flt5RAM12 4, ff-B#ftfT-5^D 

'^12 e ftT#»K /t*fcj:»>*iEs:iftiB 

£*vrv>S. d©M;*£«:, A*/#-h 1 1 6^>it52j# 
-M 1 8t»S5«SilT*t)x CPU12 0&, :n?> 
©tf- M 16, 118 fttf-bT, HffllBIW*-^ 4 0 
©U, V, WC^&ffltCggnsSaEAu, A v, Awft9& 

[0 0 5 3] ffllfllft E C U 1 0 0 Ct±, SU^A* 

h^i/^ffi^cs-^v^-rtts^nfe^-^ 4 o ©# 

fflSSKAu, Av, Aw#f# ^tlSi?^— * 4 0©=& 

*»taftite>nt:v^*. cpu 1 2 o-^^aommmtiv 

u, Vv, Vw, SD#, ZCDMS-WM^l 3 OlZttitl 

S«ES^.SB*»6«!l»-rs^i:**oIt6i:«eoTV^*. 

[0 0 5 4] BLhtwl/ftWIWHill 0©*ffc© 
F*k m^t-fe>1t 102~10 4, 7^;i/^106~10 
8, ADC112~114, ^BEEp*DgB 1 3 0 £ «fc Vf&J 
OTECU 1 0 0#«&A«W««C*fi&*-S. 

[0 0 5 5] (2) *-*©*»E«!l» 

i-s„ ts-^t, ufemattt* z.<Dm9HD#m 

SAuSti^hMiLT^tittf-ClS. ffe© 
V*@43«tVWffl{CgSnSS«EAv, AwbHfllt^^h 
MtltltrttfT^S. ^©id^S^ft^^b 
bT#x.-5i:¥®(*l©SiSt-<^ h;i/H:ftafl?»«: 2^r 
|fii©m«E^^ h;b©?oi: uta?^S. 3©2^(q]ftia 

4©om >5^(Siici;n«, ^— ^isitea©ffi«©^ 

ffi3^;u{cM*x5SSKAa, A/3ftffl^T^-T^i:A s T- 
IS. ^{$6<Jtc, $)51SAu, Av, Awt?IS:l 
«Aa, A/3lt&£ (11) tJ: t)««)SCi:^ T .g 

So 

Aa=Au-Av/2 -Aw/ 2 
A/3=-/"3/2 • (Aw-Av) • • • (11) 
[0 0 5 6] 25[irAa, A/3ifiJjt$L-oX^Z £ 

t, U, V, Wffl©S8K©jg;|Pi(S0 (Au + Av + Aw 



(10) 



f^gfW 1 1 - 1 5 0 9 8 3 



= 0) tteZmft*m^Mi£, W(12) Ck»)*ffl 
Au= 2 (V"3 - 3) • Aa/3 
Av= (3-V3) • (Aa- 
Aw= (3-7"3) • (Aa + 

-«c»&nrv>4 3ffl/2fflaft-e*i. ei 
v^Tv * 4 ooftaaeiaifc-^TBiijii-f 

[0 0 5 7] ±&<Dm.U'<? hMt, H4t*lt4dtt 
Ad= Aa -cos 6+ A/3 • 
Aq = — A a • s i n£? +A/J • 
[0 0 5 8]»StC v Ad, Aq^^otUWl A 
Aa= Ad • cos 0-Aq ■ 
A/3= Ad • s i n0+Aq • 
[0 0 5 9] «l±J:»K 4 0«Ddtt, qtt^lqlC 

Sttitf^SWt (14) it) 2*|*jfcAa, A 
Sit* 5 ft, SfefcSt (12) Kxvmmz 

u, v, wfflicaE-r^swaEs^ft'sifc^T**. * 

fc, U, V, Wfflt^io1-^*«ES*»4Ci:t)Tf* 
5. *HJS0|fc:fctt**—* 4 0©«««l»tt£©J:-5 

ft 3 KlftdMs qffl^iSji: 

U, V, Wffl*«fc©H«*#»TfW»-r«*>©i:LT 
ttTOKMt*^T, r d$ft, amm 

©A&S&jftBfcbTl^S. ^©i-plc:^— ^ 4 0 

«t i: & -a c t: * s *p e> nr ^ -a . 
[0060] c 3 ) * i mtm^&ttzffim^-tm 



^-hT-feS. £©;i/— 7->tiu HI 1 fC^bfcWEOTE 
CU100OCPU12 0*»flbO*J»«yii:JtK:«»3W 

[o o 6 i] {stemmm*— ?>ifimt&ztiz>kL, cp 

U 1 2 Ofcfc bfrPm^mZWifrikfr Ur'^SlO 

o) , ^(Dbfrtm^mifim&wfrtmT 1 «tt»t>* 

1 1 6 £^bT^SBa>£>A:fr£*x5fc©T-£o 

tcpu i 2 o##mi-3&©hb-r*.<fc^. * 

r->7S 2 0 OCflJgfciS^Tfc);, Wl^Ji<Srfi6# 
[0 0 6 2] mS© h^U^fiST 1 izov^tt, ttTCB 



©SSSAu, Av, Aw«ft5:J:tT-|5. 
A/?) /3 

A/5) /3 •••(12) 

15 ft * «t tf q tt 15 n fc ± b 4 K *t b T * « it f 5 - 

fc^-eis. d«i*iRi*«ttFqtt^riRio«aE^^ h;u© 

A#££Ad, Aqiif^tv a^lSjs /?^(S]©S«tA 

a, A££ffi^T, (1 3) tiD**h5. 

s infi 

c o s 0 • • • ( 1 3) 

a, A/SiifcC (14) (3«t t)5R»e>tlS 0 
s i n 6 

c o s 6 •••(14) 

[0 0 6 3] h;b^Jt«ffi*«^Oh;i/^ttT 1 <fct>& 
'V7S3 0 0) „ C^T% B6^3«t^E17 tS^3 

mm*** me&i&bjvpmmgLM&tBiimjv-T-xD 
jWHWHa**-* > c * t r c epad $ n s s 

[0 0 6 4] fih;u*B#«$^tftffi^;i>-^ 

CPU12 0lt i4C^t7tt< tf$4*fSl 
Ot^DifIr0> IdO^^ttlt-S (^t^7-S 
3 0 5). CPU 1 2 08U U, V, W#*B©Ss?it£i& 
Hi-rs««E-b>1tl 0 2, 1 0 3, 1 0 4 £ <fc !3 Bit] £ 
ftfcfs^fc, 1 0 7, 1 0 8*iVA 

DC112, 113, 1 14$:^LTA*^-M 16 
*»e>A*U ^t.r (2) ^-^(Z)««E«d»j fc^T 
BMBU&SWfcSr^T* U, V, Wffi*»&r«U d«l 

■f*. dtt, q«6ttH4t^L&jit), *-^4 0©i 
^* 5 £££&V^^ilT-§&V">;fe£>s CPU12 0tt 

^©S^fit^^fcBbTV%5©Tfe5o tot, StLT 
c t^©S^0fc©lffltH:, EI4fc:jj* 

1- «t a wm. m a e r % . «o Wtt^fw * ^ t a si 

^^tvT^t), r^l-ttft©*fiE* s ^tiTV>s. rW 

>^^>7Ldft qW^lRl©^ >^^>7Lq<t 
t) ^)/J^?^^ ; e— ^C*JV>TI±> dia©M©73(Sl{CSifitSr 

mhtao, ; e-^{c:vA^i9)5jE© , J^^^>^ b 
[0 0 6 5] «t, CPU12 0I1 rW73fR]tmjEA 



* 



v 7 fttB^b (^»rs 310) , it>7-'; >y*-r 

At sCgiSfot Ur^7S 3 15), IBMiS. I 
7 1 , I (5 1 4^fcB1-* (^r- -V7S3 2 0) „ Sifitft 
is 7 V XffJ At stefcs 3 -f ;i/#j^(c^fL 

*«M©*»ft+#i^i-3£fc#^* sttftiarajt 

fSts ©HiifS*. Ur^7S 3 15) (t C P U 1 2 

o* s ^e— * 4 o©Ste£$ij»-rsfei*©ffe©;i/— ^>ft 

«rt*MC, B#Wt s«fc«&&#»«ft*»H-T*;u 

EPiD^nSc cftttytt^fafcfflio-rsWEftAVrfc 
IttiiD-T 5 - i: i: |H]*T- S . 

[0 0 6 6] ddT-v r^faCMEftWiO"*"*©^ 5fc 

v^Ttt, qHtofrlqlOWWiC Ml'* ft StE* «*>©"? 
fet)v dlto*ia©«i«#Wi/*fc#*S*WttJfcttfl9'.h 
S^fcKTCfc*. WfflECU 1 0 0#d$fiT" 

»sfc»£-rsr;frrRjc««iEft*r£i:K«fc»)x 

#T-£& H7C^TIi, Kfll3©ffl:S±. 

<y(ft©«aE**#<^b-r*«t5t^bT**4«, sin 

Ktt;L©£fb*tt#lirc/j^^ *>©■*?<& a. 
[0 0 6 7] &©*^ >y 7"^*ViT, CPU120IJ, 

7*toErfafc«EE-AVrfttB#b Ur»7S3 2 
5), 1t>7 - U>^^-f At s©eiSftf#oT (*^w 
7S 3 3 0) , S^<air2s I(5 2ft^ta-T5 
77S 3 3 5) c rtt^fRit-EpiD-rsSffi-AVrtt, 

m7ipt>w<oiPtem*), mmmi r i, i<yift»au 

fcB#jftU&»&«JEEttft2 • AVy«ft«tTr«#l^fc« 

T SEE ft EPiJD 1- £ £ i: i: |bJ«T- & 5 . 
[0 0 6 8] «tfc\ ^yrS 3 3 0lCi5(tS-y->7°U 

>y^-r At siicpu i 2 ot:ffl&a*«i«ftjw*.5 

H»±^ Xfs»7S 3 1 5lZ&V2>y>7>) >y#J A 
4>J;^. U->7 , 'J ></*^ Aft-^©B#P^i:# 

-towiiu -y->r>j ></*^ Aft- 

^©B^H^-B-r, C P U 1 2 0 #{fe©$ ofe^lSIft 
-ia5»ifc«p^t**ffl[ftttUi1-5*ffli: bT&<£ 

[0 0 6 9] ttltCtO, «ffi*iifc«SSttftffl^TC 
PU 1 2 0tt««afls*ftJUiJ-r* Ur»rS 3 4 
0) . JWMtJCfcJU WaHSifitA^^y^S 3 2 Ofc* 

{t4tta««E^©*fl3*A i r l (= I r l - I r 
0) N Aldl (=1(51-1(50) i:, '>7S3 
2 0T-Otmt«* i ?.^r-)'7'S 3 3 5 t?©*tU««E's 



1 1 - 1 5 0 9 8 3 

©£fbSA I r 2 (=ir2-irD> ai<52 ( = 
1(5 2-1(5 1) fc©¥JS£«fc»K -fn-ftil©««E*Yb 
lAlrv a I (5ft$»tiJ-r£o d©i-5{c®gs^<bfitc 
¥J9ttftfl§i^4©HU ««E^b«©tta»fiEftIqI±-*-4 
fcab-efcs. Alrl, AI51hAIr2, AI <5 2 

©w*©ffl«ft#it-rix«x ¥JS©««E*ft«ft»ai-r 

SSCtt^ *S (15) 
Alr = (Alrl-Alr2)/2 
A I (5 = (AI(51-AI(52)/2 • • • (15) 
[0 0 7 0] fc*>\ *^SE^Jftt1t>7''; A t 

s ft— 5g©R#fWT-#t— bTi^sfc©, Alrl, Aid 

1 A I r 2 , AI(52 fc©¥^ft:£«>*l«:<fc^* s , p 

#©it>7-«; >^*>r A^ffla-rs^-g-ttt, Air 

1, AI <5 1 £AI r 2, AI(5 2 ft^-ft^ft+fVl/'J 

fttfi&aiBKtffcS. £tz, m 1 ©SUEWDSP 1 3 0 C 
h7>^^-f Wt— *ftffl^TV5*§-&^fcyu ^fr 

fc5fi<fto&!)t5»#* l 4b»5*«), ClftftMIE 
T?S**gSCftffl^Tx IW«e«»*ftJlS5fl»**»© 
fcbTfccfc^c :b»*s;£SSC©»ti#8c«fffc^T©§* 

(^BS¥9-2 4 1 9 8 0fcfB«3*lT^4 

ft®) &mf 

[0 0 7 1 ] ajfi-rsat), «^©#ffi£ i &gi:;fe4 
©«u S^©^-fb^Air> Ai(5©ibT-feSc fto 
T, i6©^rv7'S 3 2 5*>?> S 3 3 5 *Tft«B& 
U «»«Wb*ft±83A I r K AIdl©#CJ;!)* 
«>£&©£: bTfciv^ ^SSS^ffitSrhia 

4. Alrl, A I 5 1 £-&£ft.SS^* s -SJb 

T*5t)> il#©Jtftfc5Cfct:j; D*©RISftffi«f 4 

^^M^bV''. 

[0 0 7 2] fflSbfc*»A0C36s?SqE-rs«SI 

ft©^6Hfc"^v^■c^ c p u 1 2 o (isM^fbMica-3v> 

fcEHfl^ft^ O Ur^7S 3 4 5) „ EF^«^iCO 
V^T, EI8ftffl^T6£HJ3-rs 0 E18(iMWt3CPU 1 2 

o b fzm^Lft ect mmcomnM e t om^-fa a 
e i=e-e c) ftfctK &A0(c^-r5Sss^bfift 

ftCS (3) , (4) t^LfeiU, AIy=AVr ■ 
t (A+AI • c o s 2A(9) (5£-(3) ) ^cfctfAI 
(5=AVr •t-AI-sin2A0 (^(4)) 

A = (l/Ld+l/Lq) /2 
T-*ti> AI = ( 1/Ld- 1/Lq) /2T-S4. 

a I r a=ai r-AVr • t • AittiK, ai r a 
tt, «S (16) t<t 5***x4. 



(11 



(12) 



HftfflW- 1 1 - 1 5 0 9 8 3 



A I r A=A I r -AVy • t • i 
= AV y • t • A I • c < 
i8T'(l AlrAtAId^bWI,, 

[0073] cpu i 2 ottr^ftf-mjESewtoLTv-* 

^^$A0 = O©t£teAI(5 = Oi;fc£o 
(16)5^ (4) afiSitfel!), AIrA, AI 

m£1%A eizfotx, ^ncos 

[0 0 7 4] Ii^A0i)i- i 8 og.~ 1 8 OS. 

©$&ffl£ 1 6^bfeIZH^, 12 8 £^31 SERI- 
ES 1 6 fc-f-Si^ AI y a+ai tfisJ^Al r A- 
AI d©IEf|£jftbT> MS^IA(9©^H* s *©il!3« 

CASE1 :AIrA+AId>0, AI r A- A I <5 

Slil£iM5-r?>EH = EF.fl 1, 8, 9, 16 
CASE 1 : 
A<9= AI 6/ (2 • AI r A) 
A0= AH/ (2 • A I 7 A) 
CASE 2 : 
A6=-AIrA/ (2 -Aid) 
A<9 = -AIyA/ (2 - Aid) 
CASE 3 : 
A(9= Aid/ (2 • A I y A) 
A0= AI 6/ (2 • A I 7 A) 
C A S E 4 : 
A0 = -AI 7 A/ (2 -Aid) 
A0 = -AI y A/ (2 - Aid) 
[0076] CASEliP?»CASE4 <D*tx?tllZ& 
l^T> A<9©»fcti5£#2o-f-2;&&©f± CA 
SE 1 IZIZ, j£ ( 1 7) ( 1 8) #££) , &©3I 
E&tci&o JWWfc, MiMe^CASE 1 t:$4t 

tarn.*), m.m i t&m 9t-atsAi 7 a, Aidoit 

#|i]bfiti:&£. E^8 i:EF^ 1 6 4)|b]«T-$>S. o£ 

5, AI7A, A I (5t«-3<jg#©^-ett^ 

7r£ W"J"*ifc 2 o©l¥*s#?E-r £ d £: 1 & £ ©f & £ „ 

[0077] *nmmx&, m^i#-9 os*e,9o 

t>, n^ft&timiimcDn'nmmit, ^-^4o* s 9os 
mte^-s©^s-r?.B#p^«tD*^<'5:oT^i). Ei6© 

Xf^7S3 15, S 3 3 0lz&tf?>y>7'>) 

(OTs *nmmx-&s ±a (i 7) > (19), (2 

1), (2 3) 0D*^Ti^^H3t5tiffli:l/ 
[0 0 7 8] -j5n *S06«©«Slft«ta*iSfc4D* 



s 2A0 • • • (16) 

CASE2 :AIrA + AId>0, AlrA-AId 

< 0©i:^ 

wk£ft&®-rz>&m=Km2, 3, 10, 11 

CAS E 3 : A I 7 A+A I 6 < 0, AlrA-AId 

< 0©£?, 

4 EBB = KM 4, 5, 12, 13 
CASE4 : AI 7A+AI <5<0, A I 7 A — A I 6 
>0<Dbgs 

wk£ft&mTz\zm=E.m6, i, ia, 15 

[0 0 7 5] 3-5 LT^SftfcEfatfi^UT, CP 
U 1 2 0«\ «gfcA0fc*m-r4 Uf^7S 3 5 
0) c »HftA0©»tbH:, A0;Mt«fl<J'.h;S^IBHTf 
J«ir«iS«lSC*fflV^"C, JilBCASE 1~CASE 4 
(17) ~ (24) tCfc&fffcftS. 

• • • (17) 
+ 7T •••(18) 

+ 7T/4 • • • (19) 

+ 57T/4 • • • (2 0) 

+ ;r/2 • • • (2 1) 
+ 3 7T/2 • • • (2 2) 

+ 3tt/4 • • • (2 3) 
+ 77T/4 •••(24) 

bTV>«, ^Jx.«^M¥7- 1 7 7 7 8 8*iV#SI¥ 
9-2 2 0 1 0 5 fcI3«©tt***JB^* 

^*»Oi:mttx KUfcS- 1 8 om. 
1 8 0S©^HT— 
[0 0 7 9] ifcfc, CPU 1 2 OBu ±Sfc«t uiica* 

UT77-S 3 5 5) . ITOCIt 0c+A0£jg|? 
;HH$©«Slfttfcmffl« (B50XT97S 3 0 0) £ 

x\ cpui2o«i, titmzixizntsAtz&suT. ^ 

-**SHW»Sfr-5 Urs»rS5 0 0) . ^-**ifit 

ffl»c*i^cpui2 0tt, Jfeic r (2) ^-*©m 
«/3«*»i/Tu, v, wmzmt^%nm*tk%.-r 

2>(DX$>Z>o 

[0 0 8 0] S5©^r7 7S 2 0 0£&^T> 



(13) 



RrKW 1 1 - 1 5 0 9 8 3 



-z^TmwrZc Z<D£g&, CPU12 0(i, 
^Kf«ft^«a«l31&ff-5 Ur^S 4 0 0) „ Jfcfc 

*jka zmm& < ®& t 4 C t A J T- & fc H *> & T <& 4 c 
&&&&^)\'—3 L ><Dffi.tl&7F.i-yv—r->r— hT-fe 

[0 0 8 1 ] »wi/*i$«&ftl*tti^;>/-^>#iti& 

£ft4£:v CPU1 2 0(t rtt*5«tVtftt*lRlOSSK 
W IrO, HO^fflL (^r^7S 4 0 5) , 
<5ttfc-AVtf&3*£E*BliD-*-« (Xf7 7S4 1 

o) „ zmts mmvtm(DmmK-&v6t<i;z,&(Dw.EE 

V<5fclt®u.TEPAn1-i.ci:i:(5l»T-2g)S. flcKKSIlL 
£IE©SE£fiabTff!;&nbfe©tc:*tU 5^>T- 
[0 0 8 2] ^ Wl/^#g:£;*ftT^4lf#fcJu ®m&m 

01 2i:^t. 01211 *%«#£>feftSNKftH2:tt 

£^bT^4«Ws£Bfc:&4;:i:k:&4. ftoT, ftjffllffl 
E CU 1 0 0#q$fti:ll;£LTV">£<5$EtltA©S;E£fi 

«^#«&ftT^4**Ac#fTS#T> «aws©tft 

[0 0 8 3] CPU12 0ttt>7'J>^-i'Atsi5D 
^jI£f#^T (^r^7S4 15) , rfefi, dtS7f[S]© 
m»K<fi I r 1 n I d 1 Ztittii-fZ 

o) . *mm.mx-&, *>7"j>^^Atsit tab 

A I (5A = AV5 • t • A-AI d 
= AVd • t • A I • c o 
01 lT-li, AlrkAIffA^bTMS. 
[0 0 8 7] CPU 1 2 Ottr^lSltaEE^EpiDbTV^ 
4fc«>, ^HftA0 = O©i;£fc£AId = O£:;fe4o 
(7)^ (2 5) iCT-lfiWbfeiltt, A I r> A I d 

[0 0 8 8] *fc, ^MftAe* 5 - 1 8 0*~1 8 OS 
OIBHSl 6*^bfeEMfe, 0 8t^tI!)Elll- 
EH 1 6 t-TSiis Alr+AIdAi'WAIy-A 



fbfc— abTi^i&gttfcv. 
[0 0 8 4] CPU 1 2 0fidtt7jfn]i;:AVd& 

Z>mi£ZmoL (X^v7S 4 2 5), •9->t , u 
-f At s©$gjS£f#-Dfc& Ur'>7 , S 4 3 0) , r 
Wk <Stt#ra©«*ttI 7 2, I d 2£&mi-4 Ur- 

^7S4 3 5) . ttz, L-ak&ztifznmmzm 

HTSll^blAIr, AldSr^Hi-rs (^fvT'S 
4 4 0) . £8£&fbS©f?WBu ffiWl/*l$«j!lfttftUi 
>>m)V-^-> (0 6) ©^f^7S 3 4 0 i:|5)aT-fe 

§ o 

[0 0 8 5] ® h^ismftAtftttM&afcjsuT 
gft^bfciit), &©*^&tfcsic«t^ft4©(i ±13 

««E£<b«AIy, AIff©*TffcS. ftot 09© 
7fS'7S4 2 5*>^S4 3 5£«B&b> IflllSIr 
0, Id 0*J:tr«aE«Ir 1, Idl (^t')'7S4 
2 0) £/SOT««^bfi£3K»4fc©i: bTfci^. 

BIJD^ Ur^7S 4 2 5v S 4 3 0 ) fC;fcOT, qtft 

mt t 4 wt&tt t><&4. tot, *»*»*#*ii*ia»-r 

SfcftCt), ±iB7r77S4 2 5*f,S4 3 5&fB§ 

[0 0 8 6] W±«tt)»ai$nfcS«S^bSAI rx A 
ItfCS^T, CPU12 0l4RiAAfl4i#St8 
EI»©*iJj£*fT"5 Uf97S4 4 5) o EH¥!l/£7;i£ 

»> 01 1 ^m^xmm-r^o 01 itt«ttttcpu 1 
2 0 tfas bfcSM^ e c tgasn©*^ 0 t©^n^ 

fc©T-&4„ SSSgtfbSAly, Ald(i5fetS 
(7), (8) t^ltl^ AIr=AV(5 • t - A 
I • s in 2A0 (SC ( 7 ) ) 43<tVAI d=AVd • 
t • A I • (A-cos2A6>) (2C (8) ) tmZti 
4o - A = (1/Ld+l/Lq) /2fft 
AI = ( 1/Ld- 1/Lq) /2T-fe5„ AI 
dA=AVd • t • A-AIffi:tWl A I dAfcfc, 
(2 5) tot t>*£ft4o 

s 2A0 • • • (2 5)- 

CASE 1 : A I r+AI d A> 0, A I 7 -A I d A 
> 0<Db%, 

»HA* l H-rSKIHI = Eia2, 3, 10, 11 
CASE2 :Al7 + AI d A> 0, A I 7 — A I d A 
< 0©£:£, 

fSS£ia s «-r4EH = EHl , 8, 9, 16 

CASE 3 : AI 7+AI d A<0s Alr-AIdA 

<0<Dtg, 

g*M*s#/g-r 4eh=eh6, i, h, 15 



(14) 



1 1 - 1 5 0 9 8 3 



CASE4 : Air +AI 6 A< 0, Air — A I 6 A 
> 0<D£g, 

MH^* s S-ri.EH = Era4, 5, 12, 13 

[o o 8 9] \sxw&%titzm.mzm-3^x, cp 

CAS E 1 : 
A0= AI 6/ (2 • AI r A) 
A<9= Aid/ ( 2 • A I y A) 

C AS E 2 : 
A6 = -A I r A/ (2 - Aid) 
A<9 = -A I 7 A/ (2 - AH) 

CAS E 3 : 
A0= Aid/ (2 • A I 7 A) 
A0= AI 5/ (2 • AI r A) 

CASE 4 : 
A0 = -AIrA/ (2 - Aid) 
A0=-AI r A/ (2 - Aid) 
[0 0 9 0] ±I3CASE l*e>CASE4;;^T 

s^*^^,^tt2o-ro#^-r2,c *nffi^!iT-tt, eh 

i.^^MW^fitt^-rs^h^i!?^ ±5£ (2 
6), (2 8), (3 0), (3 2) ©<fr£ffl^T««, 
£i£3£to&fc©i: LTV\^o ?5£3&0,f3bfcjl»3.. V->to<9> 

zm&mfczirvztizxy), t^s-isoE^t, 

[0091] CPU 1 2 OBu ±^ZX*)Wtii^tlti/\ 
tf^ffl^TS^bTV^a^tf c£*§IEb (X^y? 
S4 5 5) s gh;^^©t^t*tB»l (I2 5©*7- 
f7S4 00) £-a«S7?-&. Colt, fiSB#$)J» 

;i/-f>i:lofci, ^©x^^t-t-, CPU120 

? UT97S5 0 0) o ^-^SiStftJffllfC-^TttgE 
Ca^bfe. 

[0 0 9 2] i5C7D-ft-ht-lift±, 

s^fT^ns^raF^PB© i / 4 {gcDnwaiHT-fifT ut 

[0 0 9 3] II 3lt ^E-* 4 Oasfa^HlELT^S 
i6t, l$F^©^jl^*£S^* s ^xT^<«^£ 
jjsbfcHTffcS. H13C^T, WMAtmrt 
lc roj T'^bfem l~m5)&5W > hTS^tfttti 



U120B, KM^ASS^ffi-f 3 Ur»7S 4 5 

o) . ssMft a scutum *e#itMim^^mm"c 

&iLiri3&M&&m^X* ±13 CASE 1~CASE4 
tUBDTJfcSC (2 6) (3 3) £ £ £ ff toil*. 

+ ;r/4 • • • (2 6) 
+ 5 tt/4 • • • (2 7) 

• • • (2 8) 
+ 7T •••(29) 

+ 3 tt/4 •••(30) 
+ 7 tt/4 • • • (3 1) 

+ 7T/2 •••(32) 
+ 37T/2 • • • (3 3) 

tn^tC TOj T-^bfen 1 ~n 3 &&#-f > hX 

#5Sfi;;3ril,S£i:ftjj*bTU.5. JfrfSHBfllTfBU Atm 
= 4 xAt nT-$)*o 

[0 0 9 4] >bnltt-*t«WJ»m» 

T-tts 01 3©^ >hml~m4ta-t5V>Tj¥iti^il 
5t^©¥J9©»b$Amavt, B#|ffl|!BPHA t n;fc 
iOf#-f > h m 4 t-CS^M 4 (;Sr3|, N 1 =Am 
avxAtn + M4£4«*fc.fc»)»abTV>S. Pitt 
fc> W>bn2, n3©SM,^(i, -eix^ixA t n C 
Mt, 2xAtru 3xAtn§ffll^c:i:t:J:!)I 
fcBbTVSo 

[0 0 9 5] £tzs CIffflHf>ilStS#Of^ 
(bfAmavli, tJW > hm 1 fr£m 2©S^©^b 
$Amh #^ > f m 2 t> m 3 ©lgi©?:ftf Am 
2, W>hm3^^m4CDf^©^t$Am3©¥ 
ig^hotftot^l.. o£»K Amav= (Am 1 + 
Am2+Am3) /3T-ifc£. ngLft<D£<t&k.h£, & 

"CfetK *©EBt*tt4 J E-^4 0©¥^Mtffl 

tfiX'&Zo ZolsXmfe£tltzW.9LA&m4lZ&!,f2>6 
cX£>&o 

[0 0 9 6] 3 fcfcftfttftffiMSJ: 

©, ^-^ 4 0©aft*»e>*»t*J»-r4C4;#TJ* 
So &ib\ ±8B*-**^J»©lHlR^P*&©aEfls*S 
Iffit5fcfet:ffl^5^>Fml, m2, • • • ©gfc 

spa, *-*nm$mizm#.ztizmf?i.M<D&fcmm j $> 
cpu 1 2 ovmimmmizmKxmMfcisbzziiifix 



(15) 
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[0 0 9 7] U±T-UiB^bfeS^^tti^M*<tV ; e- 

i o iz znn, 4 o®ffiaH*£i$(c* 

S 4 0 0) £*5<^T. ^&-*4 0© ^;l/*£±C£i^1- 
Sq^fc|^ra£:£©S i E:£Sl;!l[rf 3;fc«>, h;i^ 

* 4 0© Wl^Jg 

[0098] fcotfc. mftA«mfflat±^nnc®«HiHi 

T- T f 4 ©IT- 5 & »x b ;i/ f ffi^fS tm« OhA 
<>fflT 1 fc©*/h£Ji*r.5*l*f (E5©*^-.y:7S 2 
0 0)*««5U h^Jt^lt:Wto6r*b;^«MI 
£tf&tftfcB*!« (B5©7ff7S40 0) K:j:DttftA 

©tfcaj£-rs&©i: LT&<fcv^ 0 s&tc, h;b^fi^fii 
o©s^^tujiss4 s ®^iW{-^b-r5<t-5{r, w#© 

ol, a^aai^^fc^T©^**!!^*.*:? 

[0 0 9 9] -2k ±B©«Sl*ltta««tiU JK b;i/* 

SttDbfc&, IE©SJE5rMSU-rffliD-r4 (HI 0# 
J8) o ^©^v ft ©®E£ fig bTftlAo-f 
t> M'J> bfc qfS:£fpJ©m»it£, g# b;i^ fcife t 

9©^7 1 \y7'S 4 2 5{Ci3lt-i)IE©SliDSEt> 

7S4 i ot*jitsa©Biin«Efcov^-r, SE©ifce*r 

[0 10 0] ±IB©«£tfl«tH3S«fcJ:S»b;i' 
* B#mSl^ tfett}#Ul C * V > T EPiD -T 4 «BEtt A V 6 £ tz 

ttttE®&;tiDi$(Hi& h^^ffi^fiti&bx^b-rs*)© 
tbT^v. si 1 2*m^T®.w-f2>o m<miz&, 

(01 2©^c) "C»5»^fcH:» EWHJ-f SSEfilAV 
tffc**VMi4:U h;i/^*^«* J ^*<&4 (012 

©^b) tonTHJiD , r«*ff«AVff &«'j>-r**o 

t bTt <t^„ 

[0 10 1] b;u*«<frtti:«EEttAV<yi:©H«sia 



1 4~01 6tc^1- c EPio-T £«£©*&#{»#> HI 4 

t * a »> b » * m^mcom'p t $ u t c *'j> -r 
sfe©©ffe, ei 5(c^-rat)ft«iwt«iP-f st)© j f> 
ei 6^^-ra^is^s<3^iii / i > -r-5t)©T-$)oTt)«t 

[0102] *fsm& 
#/]><*< &3£onT> B&KmaLTSJja-r 

t>**mmm (ei 2©««a) c&fr-r .§>©££> 

mm. 'hm.<DME. £ SttDf <fc ^ d £: £ % t» % q ffl^.© 
[0103] ( 4 ) SB 2 S9fi«fc*5W-*fi»$*--*#J 

twos 

*^*^W©^2©^JS«?iJ{cov^Ts5i0^-r4o SS2HJS 
0S©«^tftttl*«#£V^-*Sy»*«l Ott, 

S (15#i) . ^2HM^JT-{i, i^h^^B^©®^ 

mmmm m 5 ©^^ «y t*s 4 0 0 ) is 1 hje^j t 
♦ia^-So 

[0104] *mmmiz}$tfzi%b)\<*mv>n£L-%®.m 

!SSMJ\/— ^->^IoV^TE 1 7tft7D-ft-hSffl 
V^TStt^1-?»c «h;i/^B#©S».^^l±J5Q i S^-^>* s 

iflsg^n-sh, c p u 1 2 0 &mmmmm 1 ^ 0 ^t^m 
•tz Uf^s4 5 5) „ ajfi-rsao, *hjs^jt- 

tttBSfTdfcK), rW^(Rl©SM«)Wfittt^tiit-4'i:'S 
[0 10 5] <5W^[q]©S^©^ttl(i, |gl^SS0iJi;(5) 

ar-fes. m%s cpunoit u, v, wm©i 
m^mt^m.m.^^v- 1 0 2, 103, io4c«tti 

tb*SnfcM^&s 7^^ 1 0 6, 1 0 7, 1 0 843 
«fctfADC112, 113, 1 14^LTAti#-b 
1 1 6^?»A^bv 5"c{C r (2) ^e— *©*8tft«j 
^^^TB5^H^bfc^g»^CS^V^T^ U, V, W*B*>£,r 

4 0©m^* s «S^?5:^fc^ST-^*^fe«), CPU 
1 2 0tt«3t$ilfc«SlAe cCac5V^TrW> <5«* 
»JEU "f©*8e«fttftffiUTV>4. tot, SSLT 

[0106] friz, C P U 1 2 0 ttS«J*ftfc«Stft 0 
c iZ&^X&feZHZ 6 ffl^fpltr^ttiffl©S£EAV 5 
SEPAD-rS Uf'>7 , S 4 6 0) « CtLtt, SJW«Ji© 



(16) 



ftffl^ 11-15 0 9 8 3 



ME. tC A V 6 & % 1E<D SEE £ ffi# b X W 1]U t S © T* 
RJ*T?*«. fM^Jg#JT-»±<5«l£ft©«E£SfibT 

5. 

[0107] CPU120tt^>7U>^'fAtsO 
SSilfc^oT Ur^7 , S4 6 5) N <J tt^|pJO«Sitfi 
I 1 fct&fcBb C^s^S 4 7 0), $fcttftWUTV> 

±wmmm. i s o on^t* stSMiA i <j * 

Uttl-r* Ur^7S 4 7 5) . £ 1 USEtf'JT* 

ti\ l^fci&iT*? K4"f «fc t>£bSm»fbS 

OKU £ SI Jg^ £ fe toOffil £ otl^tf (01 A fcf, 
Ei9©^^^7*S 425~S440) , *HSE^JT*{i« 
iE1--5at), III 

©*L3I*fT$j&BfcJ:&^. •SIftCtftHifcS* 

So 

[0108] art, c p u i 2 o {± bfrfm^mizm b 

T«^*Ktmi-4fc«>0«»k 1 , k2£:>f<:£>3 (X 
rv7S 48 0) £ft*>©«RBU S^OKM^i: 
±E««E*Yb*A I (5 £©HI©Nffi&iMltftft1-3IS© 
V^fc »K Ml/ 

bT*tH*#-rscJ:t«t»)«»k 1 , k 2 £;£»£© 
T* & & o 

[0109] ±IB«»t-3V>t, 0 1 8 fcffl^TBHJB*- 
5. H 1 8 tts «£tfl©M*ft fc±ffi«8aMb*A I 5 
£©H&£ hJltm^m*^?*-* £ bT^bfcfc© 
i 1 , i 2 • • • &-S>^.*— bJV?t§<% 

v>£c:fc&j&i*bT^5. 0 1 8 t^l-H^^^-rs 
Sfifc^wctt, JBfcBMBbfc. WSHIIi, ^e-* 

4 o * «t zmmm £ ep an £ *i s seas* i vwr m c t& b 
xmb1-%i)<DX&*), mtfimz&sbzzt&x-gZo 

Ell 8{±EPiD^nfcSEic^bt, 5 s «y AD*fc 
[0 1 10] El 8 ©S»fbSA I (5 t b)V?m^m 

izfottzGm.mvmtix^zm.m U3~i6) #iSh 

(^5©^T'y7S 2 0 0#Bg) , El 1 8©{pti 2ti 
3©W©{6£V^Z tc«E*. z©^ffl(±-i;>-rb*j^ 1 

[o 1 1 1] eii 8c^i/ti6, mm%<bm&. mm. 

M- 2 0g~4 0«SfiOttffl7fllUaifi»-eiafeltf s 



5. ±iE©«»kl, k211 c©ififtlie*©«**J: 

* tt % El 1 8 * t> B£ e> <P)&a mmj&w-jr z - 
£:fcfcT-£fcV^ *^J£^JT-tt, 4 OOBfcj&K 
£/£bTI£M^#^©®H£mx&^SS©iiifrv^l8 
T-S£tfi£$fcffibTV>Sfc«>, BlttiEtelT+fl'fclllKft 

[0112] 3^ LT«S?ftfc«Rk 1 , k 2 C*-3 
UTCPU1 2 Ott, ^H^AdSrflLttib (*f*7S 
4 8 5), mMLtzMSlLfte cZWiE-tZ <>7S 
4 9 0). *^ffifi«JT-(±, El 1 8 £±§B&»k 1 , k 2 
fc«fcV««ESEYb«AI<Jfc/BV^ A0 = kl • A I (5 
+ k 2 TfKiMl A 0 SrUffi-T 5. 

[0 113] w±T-l&Bjib£sm^ffiigg££tf ; &- 
^$|J®^B1 OCtJlS, £1 JI5fi^J©»^i:|5l«v <£ 

£T@ -5 cttf&v^L^ $e.tc> «%x<b 

>-fe;i/1-£fc»©£!UI (^Jx.«, EIOC^^^^S 4 2 
5~S 4 4 0) ^^Ta^A J 'feV^^to, % 1 sHfl£0!l©S 
iWI*ttl*«fc ib^5as©l«a<b 
[Oil 4] &*s, ±IB5IS£F'J'r-tt«n ; ai©SM{b©iS^ 
ts>h, HI 8©««E*tt»5E<|JlbT9l!)a5 ik.*qJt6 
fc-r*fc»t, K^* 5 - 2 0S~4 0JSgS©fSH$: 

^tfttBqjfiei:-rsfc»»-v El l 8©^^7^V''<o^© 

i&rr-i£fc(-r£*©i:bfc!K ^-r;i/^T*^-^^IB 
tgbfc ?)-rs4)©i: bTt» 

[0 1 1 5] tokt, Ell 8*»e>tpi&a»«e«!K Kg 
^«Ja-9 0g~-3 0SOgitl4, »Hftfc*6U. 
fcS^©^bM*st)-rA i T-fei.fcto, +^^^ttl*IS$: 

* 4 0 CMLfW»SH»e-*-S»^*, t^OMli 5 * 
IB¥7 - 1 7 7 7 8 8 tE«Jftfcft«f#*lf 6ft 

o 

[0 1 16] ±SBHSE{flT-tt^M*Si:SlK£<bSt©BI 

ftiT*taffl©«flEw*o©Rwe* k e)«aEaftji5!>«jfe*m 



(17) 



1 1 - 1 5 0 9 8 3 



[oi 17] at, ±i35SM0yeau mto/savahmt 
*i^«[t*stTg3io$ix*«Et:*e>fcttaiffl©iEO« 

[0 1 18] GLt % ^fll©a*©aaMlK:-3^TRi» 
[01] *-*JM»««.l 0OWMMltaSt7B!i(^ 

[12] 4 o©«5S«/jSG£^-rsftBj30T* 

o 

[0 3] =«EWB*-*4 0©H5£-?3 0 hl!4E?5.0 
i: © £ m-TJS® 0T- & £ . 

[0 4] HtB|5]i8^-*4 O©^fflB0g&0T-;fc3o 

[05] fian«MflP/i^-' f>ffl®i^s^t7D-f 

[0 6] fih;^«r«»ft«Hii!!«;u— ?->©«l3lrtS 

[0 7] fih;i/*tt«MtfcttJra't'--?>K«i*«B 
jqsee i: tft hj««e©«? & m f ^ 5 7 t- & 4 . 
[0 8] fih;i/*i$«S^tftttiOT;u-^>fc;l3^T» 

[09] m\->v?mn&ft&mmmji>- ; ?-><DSimte!g 

[0 10] *h;u^^«ftAtftm«i3s;u-?->jc*»* 
mi)um,E. fc tft ttjaieo®^ ^t^7 7t-$i5, 
[011] )u^mm^miamM^-^>iz^x 

[012] ^e-^4 0©M^,fSW!»tt4^-r</^7-C-fe 

So 

[013] ^-^aasapjapjaa©^^ 



SiB^0T-$)4o 

[0 14] b;w**g^fc8Mra*EEAV<yi:©*i©BI 
[015] h;u*Jg*«fc#in«EAV<yi:©a2©H 

[016] vjutm^mtmam&AVd t(Dm3<om 

[017] S(S2^Jfi«|t:*B-*J* h;i/^«p©«fiAtfta 
[018] «^Ai:««t«<b*i:cDH«ft^-r^7 7Tf 

<fc o 

[01 9] «Wi/*lSfc:43W-S»Sifci:»ffi:©H«* 
^■J-KIBHIT***. 

1 

2 0 -IRttHS^ 
2 2— 7^—;* 

2 4— *D y h 

3 O-BJg^ 
3 2-3-f ;i/ 

3 4-*;H- 

4 o-=m®M*-* 

5 0-Hte? 

5 1 , 5 2, 5 3, 5 4-*#.«5 

5 5-m^ffi 

5 7 -SttElfi? 

6 0-->r— * 

6 1,6 

7 1, 7 2, 7 3, 7 4— g&fil 
1 0 0-MIECU 

1 0 2, 1 0 3, 1 0 4-Sl-b>it 
1 0 6, 1 0 7, 1 0 8— 7-f 
112, 113, 11 4— AD C 
1 1 6-A*^- b 
1 1 8-mtl-X- h 
1 2 0-CPU 
1 2 2-ROM 
1 2 4 -RAM 
1 2 6—^ D 

1 3 o-SEWinsp 



[08] 



[011] 



1 

✓ 


1 


3 14 


5 1 6 


7 { B 


9 |ioiiiii2ji3:i4iisji6i 

1 1 1 1 1 * 1 1 
k_ 1 ^ 1 1 1 1 1 

XL' l >J ' ' ■ 1>C 1 
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1 fv 1 in » yi * /■* 

I i\( 1 V 1 / • 1 - L 

! IxiXi/Tl 
1 : : T 1 1 1 1 

1 1 1 • 1 1 1 1 
• t 1 « t • 1 1 
1 • 1 • 1 • 1 1 
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-180 -135 -90 -45 



45 90 115 

A* <S) 



160 




-180 -135 



45 90 135 

A 0 <£E) 



I 6 A 



•A I 



(18) 



4SBB¥ 1 1 - 1 5 0 9 8 3 




(19) 



11- 1 5 0 9 8 3 



[H5 3 



me) 




sioo 



$300 



S400 



c 



.S500 



RETURN 



[127] 



1 4] 





c 



I 



I 



i 



«SWBlT2, I <3 2*fcji5 



I 



— r~ 



I 



RETURN 



[Ell 0] 



^ S305 

_x S310 
}-\^ S315 
^ S3*0 



- S32S 

, S335 
, S340 
-S345 
,S3 50 
-S355 




T1 



(20) 



ftfflW- 1 1 - 1 5 0 9 8 3 



C 



[09] 



i 



I 



~~r~ 



I 



0 cMIE 



RETURN 



J 



-S405 
S410 
- S415 



^,S425 



,S480 



S435 



--\^$440 
^ S445 
J-v^S450 



rS455 



[HI 2] 



C d 




[HI 5] 




Tl 



[HI 3] 




AV 0 



[016] 



Tl 



(21) 



4$RW 1 1 - 1 5 0 9 8 3 



[01 7] 



c 



i 



r~ 



I 



A0=kl • Al 0+K2 



RETURN 



D 



-S4S0 
, S465 



^$475 
,S4B0 



^-Ns^S485 



-S490 



[019] 




[[HI 8] 




